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(57) A water heater capable of 
generating water at any temperature 
from ambient mains temperature to 
boiling and also for generating steam 
on demand comprises a closed water 
tank 1 having a water inlet 4 with 
valve means 5 for allowing or 
preventing ingress of water into the 
tank, a non-return valve 7 for 
preventing water from the tank 
flowing back into the main supply and 
a pressure relief valve 3 for ensuring 
that the water pressure in the water 
inlet pipe and in the tank does not 
exceed a preset value, means 8 for 



detecting the water level in the tank, 
means 2 for heating the water in the 
tank, means 1 0 for detecting the 
temperature of water in the tank, hot 
water outlet means 1 1 arranged 
towards the bottom of the tank, 
preferably a mixing vaive 1 2 in thfe hot 
water outlet mixing hot water leaving 
the tank with water at ambient mains 
temperature, steam outlet means 1 6 
arranged towards the top of the tank, 
and control means receiving signals 
from the water level detecting means, 
the temperature detecting means and 
a programmer device, to control the 
pressure of water in xhe tank, the 
temperature of water in the tank and 
the water inlet valve means. 




The drawing originally filed was Informal and the print here reproduced Is taken from a later filed formal copy. 



1A 



237G308 




GB 2 079 908 A 



1 



SPECIFICATION 
Water heater 

This Invention relates to water heaters and 
especially to a water heater capable of generating 
5 water at any temperature from ambient mains 
temperature to boiling and also for generating 
steam on demand. 

Although boiling water/steam generator units 
have been available for some time for commercial 
1 0 operations for example in cafes and restaurants no 
unit of this type has yet been produced for 
domestic use. 

4 The device according to the invention is a water 

heater unit for domestic use which will provide 
•15 instantaneously either a volume of water, most 
usually between 1 and 5 litres at a temperature 
between the mains supply temperature and 
100°C, or steam at approximately 120— 130°C, 
continuously. In addition to providing for a supply 

20 of hot water at any desired temperature by 
adjusting the mixing ratio of hot water in the 
heater at 100°C with cold water from the mains, 
the device of the invention can also supply boiling 
water on demand to make tea or coffee or steam 

25 which can be used to heat up rapidly from cold a 
jug of milk of the like, to cook food such as 
scrambled egg or to supply a pressure cooker 
direct The device of the invention also makes the 
use of steam available for, for example, 

30 sterilisation, for which purposes there has never 
previously been a satisfactory and safe domestic 
source of supply. 

By the use of the device of the invention it is 
possible to achieve quickly and efficiently 

35 operations which at present take considerable 
time and waste considerable energy. Assuming no 
heat is lost, a 3 kilowatt kettle, for example, takes 
approximately two minutes to heat one litre of tap 
water to 1 00°C. It has to be filled, plugged in, 

40 switched on, switched off, unplugged and carried 
with its contents to the point of use. A kettle in 
fact does radiate heat and boiling water can be 
spilt from it. In contrast, using the device of the 
invention one litre of boiling water can be 

45 obtained in approximately 1 5 seconds and there is 
moreover the added facility of obtaining steam. 
^ A further advantage of the device of the 

Invention is that when using a kettle it is 
8 frequently necessary to heat a considerably 
s 60 greater volume of water than is required and this 
involves considerable wastage of energy- Desired 
quantities of water, however small the volume, 
can be obtained without heat wastage using the 
device of the invention. The use of steam for 

55 heating cold liquids and for direct cooking avoids 
the need to switch on a cooker with attendant 
waste of heat and obviates the risk of burning 
from a surface which remains hot for some time 
after the use of the cooker has been terminated. 

60 Direct injection of boiling water or steam into a 
pressure cooker greatly reduces the time 
necessary to bring the pressure cooker up to the 
desired cooking pressure and accordingly reduces 
heat wastage. 



65 The device according to the invention 

comprises a closed water tank having a water inlet 
with valve means for allowing or preventing 
ingress of water into the tank, a non-return valve 
for preventing water from the tank flowing back 

70 into the main supply and a pressure reducing valve 
for ensuring that the water pressure in the water 
inlet pipe and in the tank does not exceed a pre- 
set value, means for detecting the water level in 
the tank, means for heating the water in the tank, 

75 means for detecting the temperature of water in 
the tank, hot water outlet means arranged 
towards the bottom of the tank, preferably a 
mixing valve in the hot water outlet for mixing hot 
water leaving the tank with water at ambient 

80 mains temperature, steam outlet means arranged 
towards the top of the tank, and control means 
receiving signals from the water level detecting 
means, the temperature detecting means and a 
programmer device, to control the pressure of 

85 water in the tank, the temperature of water in the 
tank and the water inlet valve means. 

Preferably the pressure reduction valve is so 
arranged that the maximum pressure in the tank is 
of the order of 2 bar absolute. This allows a water 

90 temperature of approximately 1 20° C to be 
reached. When the tank contains water at this 
temperature opening the steam outlet means 
ensures that water from the boiler flashes to 
steam with consequent drop of level within the 

95 tank. This actuates the water inlet valve which 
opens to maintain the level. At the same time the 
heater is switched on so that the pressure 
temperature equilibrium is maintained. 

Should boiling water be required addition of 
1 00 mains water through a mixing valve in the hot 
water outlet to water that would otherwise 
immediately flash to steam will ensure that water 
at 1 00°C can be obtained. Water at temperatures 
below boiling can be obtained by altering the 
1 05 degree of mixing of hot water, which is possibly 
above 100°C, with mains water through the 
mixing valve. 

Should it not be required to have either steam 
or boiling water at any particular time the device 

110 of the invention can be arranged so that the 

pressure in the tank is substantially atmospheric 
and the temperature is at any desired temperature 
between ambient mains temperature and 100°C. 
The energy relates variables in the device are 

115 temperature and pressure but since in the steam 
producing mode the tank contains steam and 
water in equilibrium the temperature and pressure 
are in a fixed relation so that by controlling one the 
other is also controlled. For reasons of simplicity, 

1 20 reliability, low need for maintenance and cost, the 
heater element is preferably controlled from a 
temperature transducer, for example, a 
temperature variable resistance. Such a variable 
resistance can easily be integrated in an electronic 

1 25 control system. As the temperature transducer will 
normally be cycling during the normal mode of 
operation, it can not be relied on as the ultimate 
protection against burn out and preferably a 
fusible circuit breaker is present in the transducer 
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circuit. 

The water level is preferably sensed by a level 
transducer, the main function of which is to 
control the water inlet valve so that it opens when 
5 the water level falls below a desired level and 
closes when the water level reaches a desired pre- 
set level, which is below the level of the steam 
outlet. The level transducer preferably also causes 
the heater element to switch off should the water 

1 0 level fall to a dangerously low level or if the water 
level rises too high, to avoid superheated water 
passing through the steam outlet. 

Preferably a dielectric water level transducer is 
used. This has the advantage that there are no 

1 5 moving parts in the water space and the accuracy 
is unlikely to be significantly affected by scale. 
Furthermore, in sensing the various levels at which 
different functions are effected the output from 
the transducer can be integrated easily into an 

20 electronic control circuit, for example used tuned 
circuits. 

Another control component preferably present 
for the safe working of the device is a combined 
non-return and pressure reduction valve in the 

25 inlet water supply. This is a passive mechanical 
device which does not interact with any other 
components. Also desirable, despite other safety 
devices, is a pressure relief valve which for 
simplicity and reliability can be of the weight 

30 operated type currently used on pressure cookers. 
In addition to controls desirable to ensure safe 
running, other controls are needed to operate the 
boiler. The minimum controls required are an 
ON/OFF switch, hot water and steam outlet 

35 control taps and a mixing valve to control the hot 
water draw off temperature. Preferably, the mixing 
valve is remote controlled so that the user can dial 
the required temperature. A motorised mixing 
valve may be controlled from an electronic control 

40 box using a temperature sensor in the outlet pipe 
to provide a temperature error feedback to the 
control box. This then signals a corresponding 
correction to the mixing valve. This ensures that 
the temperature of water received matches the 

45 temperature demanded. 

Although the means for heating the water in 
the tank is preferably an electric immersion heater 
it is possible for the water to be heated by other 
means, for example, gas or oil with suitable 

50 thermostatic control for the burners. 

The invention will now be described in greater 
detail by way of example with reference to the 
drawing which is a schematic diagram of one form 
of device in accordance with the invention. 

55 The device comprises a closed water tank 1 

provided with an electric immersion heater 2 in its 
lower section and a pressure relief valve 3 in the 
form of a weighted pin of the type conventionally 
used on domestic pressure cookers. 

60 A water inlet 4 controlled by a motorised valve 
5 feeds from a mains connection 6 into the 
bottom of the tank 1 . A pressure reduction and 
non-return vaive 7 is located in the mains line 6 
upstream of the water inlet 4. Within the tank 1 a 

65 water level transducer 8 controls inlet valve 5 to 



close the valve 5 when the level of water in tank 1 
reaches a predetermined level at which the tank 1 
is not full and opens the valve 5 when the water 
level in the tank falls below a second 

70 predetermined level. The water level transducer 8 
also provides a signal to switch off heater 2 should 
valve 5 fail to open and the water level drop to a 
dangerously lower level. The signals provided by 
the level transducer 8 are processed in an 

75 electronic control box 9 which also receives 

signals from a temperature sensor 1 0 and signals 
from other sources to be described hereinafter. 

Two outlets from the tank 1 are provided. The 
first outlet 1 1 draws off hot water from a point 

80 towards the bottom of the tank 1 , outlet 1 1 4 
joining mains pipe 6 at a point downstream of its . 
junction with inlet 4, via a motorised mixing valve" 
1 2. Outlet 1 1 is closed by a tap 1 3. Motorised ? 
mixing valve 1 2 is controlled from the electronic 

85 control box 9 via a temperature programmer 1 4 
which is set to the desired water draw-off 
temperature such that the mixing ratio of mains 
water from pipe 6 and boiling water from tank 1 is 
adjusted to achieve the desired temperature. 

90 Downstream of mixing valve 1 2 the temperature 
of the mixed water is monitored by a temperature 
sensor at 1 5. The second outlet from the tank 1 is 
a steam outlet 1 6 closed by a tap 1 7. The steam 
outlet 1 6 draws in steam from a point near the top 

95 of the tank and well above the maximum designed 
water level in tank 1 as determined by the 
sensor 8. 

The device is connected to the electrical mains 
via a simple ON/OFF switch 1 8. 
1 00 As is also shown in the drawings there may be 
provided a temperature read-out device 1 9 which 
constantly prints out the temperature monitored 
by the temperature sensor at point 1 5. 

CLAIMS 

105 1 . A water heater device comprising a closed 
water tank having a water inlet with valve means 
for allowing or preventing ingress of water into the 
tank, a non-return valve for preventing water from 
the tank flowing back into the main supply and a 

1 1 0 pressure-reducing valve for ensuring that the 
water pressure in the water inlet pipe and in the 
tank does not exceed a preset value, means for 
detecting the water level in the tank, means for * 
heating the water in the tank, means for detecting 

115 the temperature of water in tank, hot water outlet * 
means arranged towards the bottom of the tank, * 
steam outlet means arranged towards the top of 
the tank, and control means receiving signals from 
the water level detecting means, the temperature 

1 20 detecting means and a programmer device to 
control the pressure of water in the tank, the 
temperature of water in the tank and the water 
inlet valve means. 

2. A water heater as claimed in claim 1 wherein 
1 25 the hot water outlet means includes a mixing 

valve for mixing hot water leaving the tank with 
water at ambient mains temperature. 

3. A water heater as claimed in claim 1 or 
claim 2 wherein the pressure reduction valve is 
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arranged such that the maximum pressure in the 
tank is of the order of 2 bar absolute. 

4. A water heater as claimed in any one of 
claims 1 to 3 wherein the heater element is 

5 controlled from a temperature transducer. 

5. A water heater as claimed in any one of 



claims 1 to 4 wherein the water level is sensed by 
a ievel transducer. 

6. A water heater as claimed in claim 1 
1 0 substantially as described herein with reference to 
and as shown in the drawing. 
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